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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a method for detecting the 
end-point of CMP(chemical- 
mechanical polishing), which uses an 
index representing more precise 
conditions for the polish surface of a 
polished wafer. 

SOLUTION: This method includes the 
steps of using a color discrimination 
sensor, wherein a light is projected 
from a light source and its reflection 
light is condensed into an optical fiber 
for recognizing the color component 
of light, the color component of a 
traced material on a wafer to be 
polished is recognized by a color 
discrimination sensor in digital value 
in advance, on-state is displayed when 
that color component is recognized, 
while off-state is displayed when that 
is not recognized, a point on the 
surface of a rotating wafer (except for 
a center point) is irradiated with a light 
from the color discrimination sensor. 
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from the color discrimination sensor, 
for detecting a digital value of wafer's 
position coordinate and color 
component, and a time when a 
detected value (m) and a position (x, 
y) match with a digital value (n) of 
reference color component 
representing an optimum wafer polish 
end-point which is recorded in 
advance and a wafer position (x, y) 
value is taken as wafer's polish 
end-point. 
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^$r^-f»$fe«iJ-OTv=^/Hl ( n ) i:'>xyN{iS 
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feJS^M-A^'lJ-iS^ix^v^tl^tio f f c7)^^Stc^3SL, HI 

{iS ( X. y ) ^i6ieilL:^^fai^'!7xy\ff®*5T 
^.S:*-f '>x>'\<7)f&^^J-«7)Ti^':5';Hi ( n ) f^XAfii 
M(x, y ) <7)ii(c-gcL.7^>;i:|:5:'>x/Ni:o?Jf©^*t 

mmt-ti>. ii^itiEK<o'>xyN(7)gfg^,^eiaj 

t,i^f^'>xy^c7)g^lt®^^^^$^^^c5t<7)RS^3K5r3e7 r 

[iS*il4 ] ijy-m3^fi^y^\i. ( a ) itm^^y^ 
SR. 

(c) |5HELTv^sn^xy\o^®c7)-,^i (^'t^til^ 

izwiMtwrn^x-mt^L. z(OT'j^>i^(n) h-^xA 

±.(^&.mm(yi' . y' ) 5-Eili-Sf2^SS ( RA 
M) , 

( d ) f'i6im^tii-z'y:u\±i7)immm ( x. y)iz 

mi>W^&Si»(0T>'9)m (m) £0OKT-:5'iE^ 
S?(ROM) 

( e ) ^m^tix ^tzm.^m:i^^±<7)imm 

(x' . y' ) fcJ:t^fe«^Ofi''^;l'tt(n) fcOK 

T-^'i: LTfailS$^lTV^^feBK:»-£0{4i:]ffig ( x . 
y) tJitXrx^/Hl (m) ti&it«J-rSiSISCSP. MIX 

(f ) M#0(iS®l*^-gC (x, y = x' . y' )t> 
ilXfe^^i-t^T i^'^/Hi*^'-©: ( m = n ) Lit 1 1^ (CSf 

^75rt&^-r&sijfflia5 (CPU) iM.m-i>:^y-m 

[0001] 

i- t9y:^-fUV (AlTiC) -^^^ i!}yxm<r) 



idHSrSSL, gtcfeS^d^lSttTf^xyxitr-fMStJ^fiS 
[00021 

y-^ttJ^Loo. r7T>'i:':'XA5:|nHc$-tl:Tje^ 

xit'^mtmmm (cmp) ■ri.^i:, 

•y^'T-://K::'>XM2:ys'dfi-AtR^$-ti:, Ig-^xys 

^rytcif^sijx? 'J -m^i&tfzi,i<yx./s±mzmm 

1. ^T-fb?:w«iii??fffi (CMP) •tizkt^mm^tix 

[0003] Z<r>CMPmmzti\.^X. J'<-'7a^mt 

fMm:m^mm(^mmi,zm. t/us-'^a, hi 
ui^m^^mizm^ti. -:>^^x'^^<r>ztih^m^it 

mmizmimm. mitnuz-^j.. mit^9y^(/)t& 
miii^miizm^tL. 'y^^x'^'^<r>imMi:<fmmm 

:cj\t:n&Zbi}<'frhiXX\,^i,. ElOfi, MOSFE 
T*ije^S ilJt 'J 3 y •>xyNw±(^^l^ffljSfrSt 
tij<n mm^f- 1 0-303 1 5 2-^#fiB) X\ 

mimm^tLfz->>j a ym. i o i mmmmm i 

0 1 aCO^ffit ( 1 ) MOSFETt±lESSr«^-r 

htz>^(r>9yyxTy (W) ziy99Vry9'UlO 

2, (2) cMosiassro.y^'i^srs^^-rsr/i-s- 

•^7AD-*;Hi^a5103. ( 3 ) ffiiS«**flSlK{ciH 

[0004] Z<r)Tf^^ X^XJ\X'\i. i^MOSFE 
TH<7)^i^ii-St{=li, CMPSS:ffl^r^Ti^'J3y^l 
0 1 3yS^b)iS:«^6Ji^3t'TO 
^t:5gi4)-?illi5S$:^fflL, $<^KM0SFET±W1B 
PSG^l 0 5$r^:^$€. JlcOBPSGHSrCMPat 
•C¥ffl-(fcL. dcO^ffl^kUcBPSGMl 0 5{CMOS 
FET(7)i£Hi«*iJ:t/y- h^twMSnv^'^' h*- 

^J-St$-e:'S9fe^f)X7 'J -Srfflv^TCMP&trJ: OW • 

ht^-jVTyyiizM. ig-x'j3>K«i oetcjg 
mzi^'JnyBSfliKl 0 7tcm$futm-;^;u-*- 
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j'fflv^TA 1 -cMPffiT'arta;^i¥ffl'fi:S:tf3. 

i,z,m~->o^ ymim i o i icofs^m^^-iui i o 

f^mR^mi>zm<r)mi^iiittLfzf^mmit>2.?^m^:¥m 

{4i^?t i: J^/P- * -/I' fc t:: M O C V D a-C^<0ffi»6a 

¥a{b*^ff *)iit: }# ibiii) t COT'S) & . 

[0 0 06] Z<r)iol,ZtAOSFETcr,m&-^M:T^< 
^ x^ji/\co$mi,zl,i, &igCMPaS:fflun:W. A 
L. Cu, Ti. TiN.WSix, TiSi xlfcD^ 

^mmfS."^ BPS GM^ffl(7)^iB jkic . mime u p 
■mmmtix\>->h. tfz. m^^-v ks»4, m i 
izn^-rxoiizm^i oicr,_ti,z/'<-^a-^mio9im 
s*)tcr;i'5-'^-Mei£iiii o^rJBfi^Uc'^x 

iA^'siai-r.& (HI 1 d) tx-cMPmmi-h. z.<r> 

[00 07] ClfL'^'^xyNOSf^lcfcv^t. A*5:,®t 

CMP ii!)gf^^^*^'s^iiig§itTv%s . 
mimwi?<r>'^3L)\<rmwknwf^x'm^L. mmmis^ 

t^mAt:ik^t^1im (*t^ra6 2-2 5774 2-^, 
!NfM^9- 19 300 3^, !^^^10-106 984 
!»m^l0-98 0 16^i^) . 

6 1-1 8870 2-^, !^^¥6-25 21 12-^, # 
^^8-9 96 2 5^, 11^^9-70 7 53-t, ttH 
Tl 0-44 0 3 5-^, PIl 0-1 28 6 58-§-. Pll 
0-1 77976^^) . 

[0008] omm^'^<r>ry'fy. f-^ -y^mmn^ 

^5-138 5 2 9^, 1516-2 160 9 |5l8- 
139 06 0-f. ISI8-19 74 17-t. |S|9-3 6 0 

7 3^. IS|9-2 62 74 3-f. |S|10-256209 

*»/^Bfe*?J^iSrg^S-ri.:^^ («raB5 7-13857 
5^, |5I6 1-2 14 970^, !RfP¥4-25521 
8#. 1815-309559^. P7-328916#. 



1118-1 7 44 1 1^, PI9-7 985-t. 1511 0-1 
60420-^¥) . 

(mmmxy')-^\,zmmhtch')y {P) , m-— -t 

?5H8$5T*5ri?{S-ri.:^ (^g§¥2-2 4 10 17 

isi8-6 9 987^) . m=f-Tm'm^m^^x'^ 
s.)smmimkLxmmm^.im^-th-fim (^#^^5 

-23497 1 -v. 1115-22620 3-^). ^^A^Jl 

[0009] Jife(D(0'>xyN(OI*lliffl^{4, "^XAO- 
gi5:}i-cO|5l/lJi!lSLT?fo-CfcO. n^xn^flc^OlSlJS* 

^>z^«-ri.:^aT-{4iS{c'^x/Ng|ie^ffiSria^tl. t CO 

t'ti^v^coT, Q>tmimmjir>mm^^^. ±ie®co 

|>/>:ft, CMPB}lg^Cfflv%/::B}®IPJX7y-c07K-5i-*« 
•>X7N±(c#4-r-5. h T- :5'lC''N'7-y^A*!i t I.J'wSb. 
U-tf-3t*^A«, RltSfiS'^'xyNaBcO^cOiilLSS: 

WPmm.\,zayn'7 V iUm>!bt^fil t % (itSffl Lii^fz 
t^L, gSnxbt^<^S. X, l2iico/ii^)C 

cMP»ie^gK!imc4t«.i^«*« 

[00 10] 

[Z^Wf^'&LX^^Xh. tfz, gf^S^^T^^I.'>x/^ 

nmmm^mi'^x\ i^assssfc-^xA^sBno 

[00 11] 

[IKII^SI^tl./i»6cO#g] *^HBc7)l{4. 

^(4o f f (OttSt^^L, [IlteLTl'>«.'>xyNCO^B 
(*'D^{il^< ) (cfjl2;<?7-ilS'HryifJ:')3t5r 
,^JtL. 'fx/NCOfil[B^Si:fe«^cOTi-':J'/Hi$:«jai 
S-fr. C<D«JfflUy2<i (m ) fcfiS ( X. y ) *\ i^*^ 
%m L/iM^'>x/MJflt*^7^5:S^-r>>XAC0fefi£^ 
<7)TV^yHi ( n ) i: ^XMffii: ( x , y ) coffllC— gc 

L^ct # s- -^xAcogfe^Ak -ts t Sr^at t s . 

.>xy\<ogf@*?^«iai:fira?:ffi«-r^ icOT-fcl., 
[0012] *^BBcOii^«2{4, ±ie(Ifc(r^-C. *5 
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[0 0 13] ^m^m-mAii. Ay-msii-^yv-t 
i«^Tx^/i^ ( n ) t ^:L/^±,cr,im.mm ( x' . 

y' ) 5rie#|i-rSie«l^ (RAM) , id) ^ibMm 

tifz^ji^^^±cofs.mm ( X . y ) {:fcjts^f5^^j- 

cOrV^'yUi (m) OOKf-'-^-ieifS? (ROM) 
( e ) jli^i^i^Tl^^^fefi^^<?)'>XA±^o{^^^ 
(x' , y' ) fciyffe^^J-iOxv-'^/Ki (n) irOK 

f - t ix%3i^h.x^^im.m&wjm ( X . 

y) tJilXTv:?/^ (m) t^ibES-TI-JgliSP, MIA' 
(C. (f )S^^eSMa*>'-§C (x. y = x' . y- 
) fc-J:t/feB£^<7)Tv^';Hi*«-SC (m=n ) Liti: 
l^(cBflf*?T$-tgS^-tl.fflfflIg8 (CPU) 5-a«ttl.?& 

[0014] 

Tv»-rt,. ttc. ^m^tLX^^i>^x.j\cr,^m<7)^mt 

[00 15] 

«C0^ffi<0^fflt. yN'-vn^f . Cf^itfN i - Fe , M 
n-Fe, Co-Fe. Ni-Rh-Fe. Co-Zr 
-Fe, Co-Fe-BmA--va^ffi141^}g^t, 

^^^^^^i:ocu. Ag, Au^wisssriiu, ^\,zmit 
{ti.c M pj.mzn^ixh^:cj\mx'h h . 

[00 16] CMPgfffigg : CMPmmiM.lt IX 

a, mum 1 tc^f-^ •/ ^x-r/u 1 4 t-^xysw 

S:A-dfa-A®«§-t, i^'>XMO±®lfflJ:0Sf®H51 
SaSraSOoltJtr^rVl 52:fflEL. ryf-^lzm 

mmxy^) - 1 3 i:mt-f::ii^x.f\±mizmmm:^y 

'J-l:fl^*&Loo. r7Tyi:'>XAS:|a]^$ifT9f® 
•fSCMPHS, S>&v^<i02C^1-'>xy\w£'f-+-y 
^'l ICKOWt. BfS^l 2a$:flS'5ottJtr7T>' 



1 2tcffEL, ry'rylzmmm:^y'J-l 3z:imi 
00. r^TVt^f^'^XASrioiis^-tf-t'^xysSrgf 
m-ri>^k^«»«We (CMP) ^g. fy^^^ary^ 

[00 17] mmmxyv- cMPmrnizm^-^hmt^ 
mxy>j-<r>is.wi, issf^iftofflRSt. mm., mmmz 
x-yx^hh. muiJ-i-'^a^ mmmmui ( a ) ^ 
mn.m^o. 0 5-^1 Mm <r>m. o.i->-ios*%, 

(b) 7K?gtt^^r;U-S-'>AJa, --y^^/UJaiOiMif 
iifzmmi& 0.1- 3Mg%i> ( c ) Ti^mmu 

-hm 0. i~3Sft%s-*<r-ti.*ttef®?pix9'j 

*5Wf>ix. c:ix^>lim«i;¥J^&f5*^"0 . i-i. Ou 
■ . »SL<Ji0. 3~0. 5yxm tfOJi^Tif,!.. 
[0018] BfSfJ;?.? U -'Piz^tbh ( a ) ^^i-Offi 

0 5~i osa%, »sL<{io. i-smRxx'h 
h. 0. 0 5mM%^mx-{immmj:mmm!Km%htL 

^r«-\ 1 0Sft%S:*3iTi>^*OJ;0lfiI±(±Sla^-r, 

^<m\'^i(oimmmzT^nx'hi. 

mimiti. mm.<oiii±izmi-h. ( b ) « 

gfes"jx7U-4>, 0. i~3M%<^fifflv'>'i>^t«.. 
[ 0 0.1 9 ] ( c ) fi£^<7)*^ttdf 1^- bSFUi, mmm 

xf-l^yvTSyrh^r-fef-y^'rv-y K (EDT 
A) , xf-^yv-rSyxh7g^ifc02:hhiJ'>Aig 
(EDTA-2) . r$yx;k*yi!-N, N-2»Bt 

r;p*yifcaJS. 2. 2-v'^f-;i'ro/'?yt'x:i-dr-t 

Kfc J;t/^<^-f h 'J •> AigW^tf ^.fi-S . ( c ) ^ij- 

CO^U-hMii.mmmXyO-'P.O. 1~3M;% 
[0020] l^fg^PlX y V -izii. Stlgifi. 

mmL ^mm, mmi mmi pHmmmm. 

mm'P. 7 0~.9 9Sfi%) kl. r;V3-;W, / 

u a -ji^<r>mmmmmm ( 1 ~ 3 0 m 

%) i:LTE^L/it><03!i«t6ffl-C^&. 0. lu 
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[0021] mmmy^y')-'¥^z^ihh^mwM<r)^ 

■^mi. 7 0~9 9ia%- »iL.<J49 0~9 9£t 

X^ 1/ ynU^/l^ 7 X -/WX - T^yU , 7Vl/>t- y 
'f^yft-^aStt^l (Xf-uy;^-dri^Hi:rob-U>':t 

[0022] ^mmmt lxh. T~:^ymmim 
m. ;*^7fytt-savgttfK y~^y\t^mmm. m 
1t-?rS}Stt^l, tfzii7~yfyii^mmmity~:^y 
mmmmb<r>im. T-:^ymm-mmi:m&^ 

w&'mtmm. iii-ity&.ffM^'&.mtm'&.^m^ 

[0023] T-^y\t^miSmit LTii, A> = 

y^A>u>"^M,, x'r7^)yWnvs.=.^M.. ^nvws^ 

ygl-^ h U A • 'J "^Alg^O^ES^ ; 7>\^^)\^^ 
i;:t^i/xf-i^yx— 7•/^*/^^^^vKta, r/u=^f/i'7x 
i; Tj-^ i/xf - u y X- f-yu* yi?g , 85K<t; 
)SiMi!T;P^yuxxT^i'. ^g?^: yTiyii'V >j-tOy 
Jg, mzr/U^VXyl^^vStig. N-Tj^;U-N-;<f- 

•^7 u y x/i'* y^y - '<.;P7;U3j-Dr;w^;u U 
yKxxr/u. viSS^tt ■> 'J n y ^-f ;i^*«^tf 

[0024] T-5j-yttlSiffivS1tSiR4. X 5 y -+ . 
0. 0 5~2afi%fflV^<^>fll.. 0. 0 5ttfi%*jf|-C 

ii, ^"FrnmrnK. f4Witi^t^v\ 2«* 

vtt|fffiv!§14SiJi: LXii. -•K'j3i-^vxf-uyr;u=^/l' 
x-T/K ;KU3j-^i^xf-i^yr;i'^;i'7x-;ux-T 

/b, r/l-^- ••/ ^m^^ :t>-ttl?®fS1tS>J ( Xf-U y:t 
df^'Htrntl.yji-Jf-xHcOi'fiflraEI*)) . 8iflSK;K 
•j;t^>-x^uyx;^-f/i', amfiK'-K'J^t^i^xf-uy 



Vil-t'^yxXTi^, ^V^^i^:ctl^yv^tU^, 81 
IKSLE^x;?.T/l--, .-KliTj-^^i/xf-by • ;fdfv7-Df 
u y r;u^;i'X - xvu^*>'W;)ix l> . 
[0025] M*KI(CI4, i^y'^O yK--tfJxf-u-y/ 
'J 3 - /px ;^ T/U . h 'J T V U vx f - L- y X - 
■r/U, yr:yU7x-/U;tf'J^^£^xf-u-yx-T-/L', t 
yxrT'J yi^^Ox^uy-fu^-ii-. mmf^ii 

*fSL<<i;. HLB*n 01il±O(l:^tlA5iTS L 
v^. y-5t-ytt#ffi«ttlPU4. 0. i~ioffifi%ffli,^ 

y3t1tx'J=jy;t'f/U, N-TyUdf;U:zh'jDh 
N-T;l/^/Pi/'^f-/l''<.^'-f y. a-MJ^f- 

N-T/p^yu/3--f s/i^rofJi-yKS. n- 

T/Udf/l':t=*fi'^-?-;I'- N. N- vX-f/l^r^'f y, 2 

:?>fyi?AWini>. 

[0026] 7-^ytt^mvgttfJh . y-Tj-ytt^r® 
yttmsttf ] 1 ^mmzn L , y -Tf vtt^ffivsttjpi 

i/c»4Pltt-^®vSttS'J0. l~5Sfig?<^f]^-C-ffl»,^ 

s . fifffltc J; •) , ;^ 7 'J -<7)BfKS^tt*«iS]±-r 5 . 0[ 

IgSiJX^ -+(=AJ6|.y:::7fyttW/SttS'lS;^c{4S 

'&.^m^'&.mcr>-^-^mi. o. i~ioas%, 

<(40. l~5fiJi%T-*l.. 0. lS*%*Slt-(4g| 

7 'J -<7)|?^S^tt<7)|6]±{Cj?!;^*5^l,^, 1 OM 

[0027] %mmt LTJ4, '^='f1^;<^"J VKy- 
m-'JyB!;<?;Ux'>A^AiWifi 

mntLxi±T)Vi} y -)VT%y • r)Vi]j-ivr^y 
t^*7mk^'>lih. tyx^'y-zUTsy. i>:x.9J-tvr 
ay, hUxr^y-yUTSV, iffli?r;ux?y-/i'T5y 
ig. <yX^y^Ty'Jy^i?<^^MS*®^k^!fS*5* 
tff>ix.g.. ?i?aS'Jt UT<4, oriiJA-77-(y, 
i^'J3y;j-'f/i/, xf-T'JyiS^y, i''- ^^'J-fe'Jh'ii 
-^ife. v/wf^'ytyy'C/i.Sf-x-h. ^*«^f<?>ii 
I.. 

[0028] mmm<r>±'^-kmm-fh t # {4. v 'j 

J:9, aas, ffiK, »i?^<^i8*5Jnx.<5tiS (!t#g3¥8 
-1974 14-f, |5l9-208934-f. |3]10-6 
7 9 86-t, |S1 10-2 26 784-^, #^-^8-5 1 
0437#. W098/295 1 5^#S) . *;t, » 
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\.^hixi> (1#lg¥S-l 53 6 96^- l5]9-82 6 6 
7#) . 

[0029] Ay-m>\-kyV: Ay-mS^\-ty*rii. 

tifzim^^i}'i-^mb LT 0-9 9 9T'^5^-rSTi^' 
^;l';<?7-ilSiHry-9-CJ>-5T, T4^efg$ix|. 

m^t LTxv^';KiT-;</7-iliSiJ-b>-tCi2iS$-tf-. 

on<7)ifc^CLED (#) S^L, iOfe«^i-A^I2iJ$ 

ED (lU) ^ST-#St«OfJ)S. tTt, SET,1^:5'>' 

i:')T>''^';l';*7-l<JSiJ-t:y9-CZ-4 1, 
CZ-4 0 (!^m¥6-24 1 9 04#) , fcilfTy 
r3 0 1 i: LTC Z-V 1 A^PI^^ixT (.^i.. ZilizM 
(cS^feft?:^'? 1 2 b i t t••T-;?•(t•rSA/D3yA' 
- F S 0 1 ms^ ) mmitixiim.'!i^<^mmi 

C(7)-byt>-iOSi:B^^{±3 0 0/is/lmst'. iil 

fei:^m{±ai:^io f f H, tfzumi^tm^ 

maa-f} off, ^IlifehSfeB^tsai:*} o n^y^t- 
[00 30] ia3fc:*7-gSSi)-ty-^3 0 0c01««l$rS^ 

3---y H3 1 3 fcfef£i»-$:E»-ri.fei*SBi: , S^ifecO 

aar/m^imit. ryrsomsETiKifys 

0 2, LEDTx:?/Pf!tffl*^t-:^'3 0 3, tiJ:^^^K 
«"304. MODE43MX-f -7^30 5, tB:»Jfl)»X^ 
•yf-306. l5^<il^^-307, 3K7r^A'-30 
8, UVX3 09, «iLED31 0. »LED3 1 1, 
#LED3 1 2, 5t7r-^A'3 1 3a. 3 13b*iJ$gg 
$ill)3*:J':?3 14a. 3 14b, i^-^ryx^oi'h 

[0031] i^i, ryr*#:j±, I14 , msiz^t^l 
mu3iei^bx\.^h. mu (cpu) {±, okt 
(m) ie«a5<oROM. T-i'mmico^y'f-E 

S8gi5<ORAM*>^>fl|^$ni.-7-Y ^03 y t jL-^Tft 
S. 7yrUil/0:i<:-b3l7^:it-LX->--f)U3 

gP^S3 1 8*<tg^$ill>. $f>{c$ilffllgP3 1 6(:{1A 
/Dny-'^-^'3 1 9i>J:VtiitiS (AMP) 3205: 
^LTJS%LED3 1 2. MiLED31 K »LED31 



0 1 mm^h. ztimm 3 iz^stx 0 izMw-m 

l8±t^-S.<t9lCl?il(;M^$il, 34^^'^'3 1 4at 
ES^itTi,^!.. 3^^^'^'3 14a£0ffi*a(c<i3tJgiO 

mtS3^c7)LED3 1 0. 311. 3 1 2*i"i5«t'bfL, 

S. E4(c*-ri5C«{i||iLED, WLEDfcilX 
*LEDtcftttAnyy9yr3 2 ICft^tTtJ: 

[0032] Merv r 3 o i i,zmu^h.i>^y r ^ a 

-jL- -y S 3 1 3{i, Kfiiffit) (-^XA) wtJtSrMW 
L, ^coRlt5fe2:Dl0atf>t<6coeiai«gl53 2 3$:^L 
TfcO, m^^^03t7r'f A'3 13a (tS^tffl) . a:E;<7) 
3 13b (ATtffl) t:}ggg$^tTl''.i.. m,t;03K7r'f 
A'3 1 3a{iS3tfflTJ>*), 3a<^LED<7)3fcltA5— 5 
t^r-77t5t*5^*^*l51g^>c03l67r'f A-3 1 3b(iA3l: 
fflt-J).&. m6l,zXiii^\3imf^tmi. UTtctt^JlsI 

[00331 ';7XA*§A^aiOSiJ^ : H 1 ^ 7t;mi2 (C 
5K-ti3tc, CMpgfgSiii±<7)i/c(±ToSa6<;>^x 
7t:141(Cll^Sil/c<^ai5iBSP 3 2 3 LT ;<? 7 
■tyi-3 0 0i}^(3'yx./\vr^miiZiktttht. -^^XAA^ 
^>RWUc5fc{i^aiSgSS3 2 3A^/?>3:T.^'^5::frLT-fe 
y-t3 10. 311. 3 12. 3 1 3bCA3feL, fe*^ 
0~9 9 9tfD^i7)®CTi^':7;l^5^$il|.. 2|s:j%B30'> 

xA8fm*s5a}*ffiicfcv%T«, <x>Bmz^mx">x. 

'>XA^®±iO?^a6^>iiysfiE^^ ( X, y ) Tcot) 
«, 0«;ttf (T i , ) ff)m.»i:W^^t LXAy 

-ms^-^y<)-3ooizMm^-^h (mn£^<^'fi^i'>i' 

( 00 34 ] OT. UiBflSr^t-rS^vrto, ^ffi2:ffl5S 
OUc^XAcTjCMPJJfeSrUloTtllHfll-S. ov>t-, 
®^-C">xy\2:Yt^jgKg}^L, igii^™t*^'^fi5 

•r.?>B$|f ((?ij;t{f U;-) cOon (995-9 9 9) 5:^ 
-f^XAOiaaii® ( X. y ) t-ty-^-^ifJI^^iBXof^fe 
mcOri^'^fUm (m) Sr;<?'>y:J'--ClS;^tlSti), OK 
T-^'lHlK (ROM) iztm (Xi)) th. -ty^-i}^ 

hi. 

[003 5 J OV^f, ®e»lCMPt-FlCBf^ai 

thW) mz^x./\cr>immm ix' . y' ) t-ty 

■^mmr>tzm.ii'COTi^^)l^m ( n ) 

X-mim^. (RAM) (ZjJifiL, mm<r>R 

OMI.ZAlJ^tltzimm^X'cr>^&i^<r>T- b . 

miXRAMizm^^tix<iw.msm(x- , y' ) t 

fe^^^Wr-^'niOil^rJtlSL, QMmm (x, y) = 
(x* , y' ) iJil^fe^^cOffl (995-999) <0 
M«*«-« L^i t & JSr '^xAogjeift^t LT i'- i-y 



:(7) 000-183001 (P2 00 0-1 84^ 



^3 1 8J:0CMPgfjigl(C^xyN(7)la]Ec7)iF?7. 91 

10 0 3 6] :^y-m\^yV'ii. on»§{i#LED^ 

o f f B#iiJSLED^.T^iO^^^:T^{ii.Tt^^^ 
X\ e?^Ji.{^r^/W5:^^^B (r^'J^fUms 9 5) tL 
T995'-999 (r>mi)mib $ ^/L* ^ o n i,zB.Mtti 
If. gf@*U^{ilIl:0^"^t^^t-%h-"o f f cOliLED^^r: 

A-f xWN-:J^-y*^'l.i_T^fv:4«S (b ) iJitfEStc 
[0037] 

l^mco^^] *^sfl^0^xyNi7)CMP?5fm*^.'^.O^ai 

X. t^.itiEt^:r.j\rs<7)^Em<7)^mm'^xhmi(^m 
si:^n^j:\^^:^y~m^\'ty^-i:m\^^ximibmco^ 
y-iT'j^j\^^Tmti(^x\ ^isbxiEmifzmm^ 



mmmmtm] 

imi] :^y-M^i^yV'2:mirzCMPmm'^m.(^i 

im2] ^y-m^\'tyv-^mrzcMPmmmm<^m 

(om^^^t^mmx'h^. 

ms] ifiy-m^i-^y^mmmTh^. 

im4]ty -PK'j-t y^<r>Tyrmm^<^¥mmx' 

[051 Tyr<mmm>¥mt:jiit¥mmx'hi. 
[116] 7fiy-m'i^y^<oxtiim^<^mmx'h 

h. 

[HI 0] ^liiiaiSiiSr^^Sj^'Jny'^XMcolffrE 

[HI 1 ] Km^-y K(7)«y*MS:Wief I.^OT-'-fX^' 

[??^oiKHj] 

I CMPSfggS 

II f-^7^'«ti 

1 2 r^rv 

13 Bf^x^y- 

3 00 i]v-mve.y^ 

30 1 T^r 

313 %yrA)^ 

32 3 fiJffiSS 



[011 



[@2] 



301 



315 

_L_ 



j: 



•-I4 



1 



12 

-4 i — 



323-/ 



c :> 



301 



M 



:(8) 000-183001 ( P 2 0 0 0- 1 84P]8 




321 




322 

_L_ 

K "7 < 



^1?-^ Jamp MaTd] 

311- 
310- 



- iAMPHATDl 
320 319 



316 



li^a^ I — -303 



3 



T-<-^ SW 



— |7-VV7 SWi 



I I/O h -317 



-L 



'315 



'318 



;(9) 000-183001 (P2 0 0 0-1S4HS 



im5] 

316 su^ai (CPU) 



ROM 



313 



H3Hi - V— K3J8 



RAM 

-|7 -7 5^ [5)18 

T — 9 n 



it IS is 
nam 



I/O 



.317 



'315 



—318 




ODCI2-24V 
O DCS- 40V 

oov 



(?I0))00-'183001 (P2 0 0 0-184^ 



mi] 



7t 

•/ 

(£l 



[El 

IS 



ODCI2-24V 



— ODC5-40V 



lOOmA 




BEST AVAILABLE COPY 



(?l 1) )00-183001 (P2000-184ras 



[01 n 




(Q) 



110 
101 



109 

lOl-X j 
(c) 



(d) 



